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(54) CIRCUIT BOARD 




(57)Abstract: 

PURPOSE: To provide a highly reliable circuit board in which high density 

mounting is realized easily while avoiding the cost increase. 

CONSTITUTION: A dielectric substrate 2 previously provided with grooves 3 for 



a circuit pattern and recesses 4 for embedding elennents in tlie surface tliereof is 
prepared. The grooves 3 and the recesses 4 are filled with a conductive paste 
and then a desired element, e.g. an element 5, is mounted. Subsequently, the 
dielectric substrate 2 is fired thus connecting the conductive paste with the 
electrodes 5A, 5B of the element 5. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The circuit board characterized by the crevice for connponent 
embedding which is open for free passage on the surface of an insulating 
substrate into the slot for circuit patterns and this slot for circuit patterns being 
formed, a desired component being carried in the above-mentioned crevice for 
component embedding while the above-mentioned slot for circuit patterns is filled 
up with a conductive paste, and coming to connect the above-mentioned 
conductive paste and the electrode of the above-mentioned component by 
baking electrically. 
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DETAILED DESCRIPTION 



[Detailed Description of tlie Invention] 

[0001] 

[Industrial Application] This invention relates to the circuit board which mounts 
the component of two or more requests in the front face of an insulating substrate. 
[0002] 

[Description of the Prior Art] The circuit board which mounted components of two 
or more requests, such as resistance, a capacitor, IC, and a transistor, in the 
front face of an insulating substrate by soldering according to the circuitry to need 
is used for the assembly of various electronic equipment. Drawing 12 is the plan 
showing a part of such the circuit board, and is the components 23 and 24 of two 
or more requests in the request location of the front face of a substrate 31. - 26 
and 27 are carried, and each component is electrically connected so that it may 
become required circuitry with the circuit pattern 28 which consists of a 
conductive ingredient. Circuit patterns, such as an insulating layer by which 
drawing 13 shows the sectional view where one component of drawing 12 is 
detailed, 31 was formed in substrates, such as iron, and 32 was formed on this 
substrate 31 , and copper with which 28 was formed on this insulating layer 32, 
the resist by which 34 was formed on this circuit pattern 28, and 35 are 
components, such as resistance the electrodes 35A and 35B of ends were 
connected to the circuit pattern 28 by whose solder 36. 
[0003] While forming the current carrying part 42 (equivalent to said circuit 
pattern) which drawing 14 is the plan showing a part of circuit board of other 
examples, and consists of a metallic material by press working of sheet metal By 
casting the resin section 43 into parts other than current-carrying-part 42, form an 
insulating substrate 41 and each lead is soldered to the insertion hole prepared 
beforehand by [ of the desired components 44, 45, and 46 and ~ ] inserting a 
lead. As shown in drawing 15 , each component is connected between each 
current carrying part 42. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, the following problems 



exist in tlie conventional circuit board. 

(1) Also in which the circuit board of drawing 12 thru/or drawing 15 , since each 
component is connected to a circuit pattern and a current carrying part by 
soldering, it is unreliable. 

(2) Since two phases (process) of the phase which nnanufactures the circuit 
board, and the phase of carrying each connponent in this nnanufactured circuit 
board are needed, a cost rise is not avoided. 

(3) In the circuit board of drawing 12 and drawing 13 , since two or nnore each 
class must be repeated and formed on a substrate 31, and a process increases, 
a cost rise is not avoided. 

(4) Since a limit is in the pitch of the land (a circuit pattern or current carrying 
part) which solders each component, high density assembly becomes difficult. 

(5) Since each current carrying part is formed by press working of sheet metal 
and there is a problem in reinforcement in the circuit board of drawing 14 and 

drawing 15 , high density assembly is difficult. 

[0005] This invention coped with the above problems, and was made, and it alms 
at offering the circuit board which solved each conventional problem by mounting 
without soldering to manufacture and coincidence of the circuit board by carrying 
each component. 
[0006] 

[IVIeans for Solving the Problem] In order to attain the above-mentioned object, 
while the crevice for component embedding which is open for free passage on 
the surface of an insulating substrate into the slot for circuit patterns and this slot 
for circuit patterns is formed and the above-mentioned slot for circuit patterns is 
filled up with a conductive paste, a desired component is carried in the above- 
mentioned crevice for component embedding, and this invention is characterized 
by coming to connect the above-mentioned conductive paste and the electrode 
of the above-mentioned component by baking electrically. 
[0007] 

[Function] The insulating substrate which formed in the front face beforehand the 



crevice for component ennbedding which is open for free passage into the slot for 
circuit patterns and this slot for circuit patterns is prepared, and while filling up 
the above-mentioned slot for circuit patterns, and the crevice for component 
embedding with a conductive paste, respectively, after carrying a desired 
component, the above-mentioned conductive paste and the electrode of the 
above-mentioned component are connected by calcinating an insulating 
substrate. 
[0008] 

[Example] With reference to a drawing, the example of this invention is explained 
below. Drawing 1 is the perspective view showing the example of the circuit 
board of this invention. The circuit board 1 of this example While the crevice 4 for 
component embedding which is open for free passage into the slot 3 for circuit 
patterns and this slot 3 for circuit patterns is formed in the front face of the 
insulating substrates 2, such as resin, and the slot 3 for these circuits patterns is 
filled up with conductive pastes, such as a copper paste and a silver paste 8 and 
9 are carried, the components 5 and 6 of the request in the crevice 4 for 
component embedding, and ~ By calcinating the whole insulating substrate 2 in 
this condition, this circuit pattern 1 1 and the electrode of each components 5 and 
6 and the ends of ~ are connected electrically, a conductive paste being used as 
the circuit pattern 1 1 , and the required circuit is constituted. For example, if an 
example is taken for a component 5, the electrodes 5A and 5B of the ends of this 
component 5 are electrically connected to the circuit pattern 1 1 , respectively. 
Thus, in this example, mounting of each component is performed to manufacture 
and coincidence of the circuit board, and, moreover, it has been the description 
that solder is not used on the occasion of mounting of each component. 
[0009] Drawing 2 thru/or drawing 4 are the plans, sectional views, and 
perspective views expanding and showing, one component 5, for example, the 
component, in drawing 1 . the crevice 4 for component embedding is formed in 
the configuration mostly doubled with the configuration of the component 5 
embedded at this ~ having ~ **** ~ the configuration of a component 5 ~ the 



shape of a rectangle - or supposing it is cylindrical, this periphery is fornned in 
the shape of [ which can be held thoroughly ] a rectangle. Moreover, lowering 
section 4B is prepared in the perimeter part of this height 4A with height 4A for 
supporting a connponent 5 directly in the base of this crevice 4 for component 
embedding. In case a conductive paste serves as the circuit pattern 11 by baking 
by having prepared this lowering section 4B especially, it has prevented that the 
conductive paste of a floating condition turns to the perimeter section of a 
component 5, and short-circuits the electrodes 5A and 5B of ends. 
[0010] Drawing 5 shows the manufacture approach of the circuit board 1 of this 
example. First, the insulating substrate 2 which formed in the front face 
beforehand the crevice 4 for component embedding which is open for free 
passage into the slot 3 for circuit patterns and this slot 3 for circuit patterns like 
Process A is prepared. Next, like Process B, the slot 3 for circuit patterns is filled 
up with the conductive pastes 10, such as a copper paste and a silver paste, or it 
prints or pours in. Then, if the component 5 which has Electrodes 5A and 58 to 
ends is carried in the crevice 4 for component embedding like Process C and the 
whole insulating substrate 2 is calcinated next, the conductive paste 10 will be in 
a floating condition, and will flow out and adhere to the electrodes 5A and 5B of 
the ends of a component 5. It means that the circuit pattern 1 1 formed by the two 
electrodes 5A and 5B of a component 5 and the conductive paste 10, i.e., this, is 
electrically connected by this, and the desired component 5 had been embedded 
in the crevice 4 for component embedding of an insulating substrate 2. In 
addition, since the excessive conductive paste 10 flows into lowering section 4B 
while the pars intermedia of a component 5 is supported by stability by height 4A 
in this case, the short circuit of two electrodes 5A and 5B is prevented. 
[001 1] A, B, and C of drawing 6 show the example of the cross-section structure 
of the slot 3 for circuit patterns filled up with the conductive paste 10, respectively, 
and the structure in which A prepared breadth section 3A gradually toward the 
depth direction at the bottom from the front face, the structure with which B 
prepared breadth section 3A in the base, and C show the structure which 



prepared breadth section 3A in the location in the nniddle of the depth direction. 
Also in which structure, exfoliation prevention structure where you made it 
certainly filled up with a conductive paste in the slot 3 for circuit patterns is 
planned by having prepared breadth section 3A in sonne location. Moreover, 
drawing 7 and drawing 8 show the exannple of the crevice 4 for connponent 
embedding in which a component is carried, and the structure which prepared 
drawing 7 in eye size crosswise, and drawing 8 show the structure established in 
the direction of a cross section at eye size. According to the configuration of a 
component where all should be carried, setting out of arbitration is possible. 
[0012] Drawing 9 shows other examples of this invention, and it shows the 
example which connected electrically to the two electrodes 5A and 5B of a 
component 5 the circuit pattern 1 1 formed in the front face while it forms a 
breakthrough 13 as a crevice for component embedding and carries a 
component 5 in this breakthrough 13 from a rear face. Loading of the component 
5 to a breakthrough 13 is performed using press fit, a binder, etc. 
[0013] Drawing 10 shows the example of others of this invention, applies it to 
ends to the component 14 which has Leads 14A and 14B as a component, and 
the example which connected the circuit pattern 1 1 to each [ these ] leads 14A 
and 14B electrically is shown. Furthermore, drawing 1 1 shows the example of 
others of this invention, carries a component 5 in the crevice 4 for component 
embedding of an insulating substrate 2 previously, and shows the example which 
fills up the front face of an insulating substrate 2 with conductive paste next, and 
formed the circuit pattern 1 1 . By this, the component 5 is in the condition that the 
whole surface was embedded at the insulating substrate 2, mostly. 
[0014] According to each example of such this invention, the following 
effectiveness is acquired. 

(1) Also in which the circuit board, since each component is electrically 
connected to the circuit pattern 11, without using solder, it is reliable. 

(2) Since it mounts without carrying each component in manufacture and 
coincidence of the circuit board, and using solder, a cost cut can be aimed at. 



(3) Since the structure of the circuit board is simplified, and a process decreases, 

a cost rise is avoided. 

(4) Since the land which connects each connponent becomes unnecessary, high 
density assembly becomes easy and can measure a miniaturization and thin 
form-ization. 

[0015] 

[Effect of the Invention] The insulating substrate which formed in the front face 
beforehand the crevice for component embedding which is open for free passage 
into the slot for circuit patterns and this slot for circuit patterns according to this 
invention as stated above is prepared. Since the above-mentioned conductive 
paste and the electrode of the above-mentioned component were connected by 
calcinating an insulating substrate after carrying a desired component, while 
filling up the above-mentioned slot for circuit patterns, and the crevice for 
component embedding with the conductive paste, respectively Since it can 
mount without soldering to manufacture and coincidence of the circuit board by 
carrying each component, dependability is raised, and while avoiding a cost rise, 
high density assembly can be made easy. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of tlie Drawings] 

[Drawing 1] It is the perspective view showing the exannple of the circuit board of 
this invention. 

[Drawing 2] It is the plan showing a part of drawing 1 . 

[Drawing 3] It is the sectional view showing a part of drawing 1 . 

[Drawing 4] It is the perspective view showing a part of drawing 1 . 

[Drawing 5] It is the sectional view showing the production process of the circuit 

board of this example. 

[Drawing 6] It is the sectional view showing the exannple of the slot for circuit 
patterns used for each exannple of this invention. 

[Drawing 7] It is the plan showing the exannple of the crevice for connponent 

ennbedding used for each exannple of this invention. 

[Drawing 8] It is the sectional view showing the exannple of the crevice for 

component embedding used for each example of this invention. 

[Drawing 9] It is the sectional view showing other examples of this invention. 

[Drawing 10] It is the sectional view showing the example of others of this 

invention. 

[Drawing 11] It is the sectional view showing the example of others of this 
invention. 

[Drawing 12] It is the plan showing the conventional example. 
[Drawing 13] It is the sectional view showing a part of drawing 12 . 
[Drawing 14] It is the plan showing other conventional examples. 
[Drawing 15] It is the perspective view showing other conventional examples. 
[Description of Notations] 

1 Circuit Board 

2 Insulating Substrate 

3 Slot for Circuit Patterns 

4 Crevice for Component Embedding 
5, 6, 7, 14 Component 



10 Conductive Paste 

1 1 Circuit Pattern 
13 Breal^tlirougli 
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